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This thesis systematically studies periodic and anti-periodic solutions for a
targe class of strongly nonlinear evolution equations in Banach spaces and
corresponding optimal control problems.

At first, a new existence result on periodic solutions for first-order nonlinear
evolution equations is presented. The equations contain nonlinear monotone operators
and nonlinear nonmonotone perturbations. An approach of integrating the theory of
nonlinear monotone operators and the Leray-Schauder fixed point theorem was used
to successfully overcome some difficulties due to strong nonlinearity.

By virtue of this approach, an existence result of anti-periodic solutions for the
first-order nonlinear evolution equations is also obtained. Furthermore, through an
appropriate transformation, the existence of anti-periodic solutions for the second
order nonlinear evolution equations is verified.

In addition, a corresponding Lagrange optimal control problem is considered.
We give an existence result of optimal control of systems governed by periodic
nonlinear evolution equations on Banach spaces.

Finally, the results are illustrated by three examples conceming quasi-linear
partial differential equations: quadratic optimal control problem of a system governed
by a second order quasi-linear parabolic equation with periodic condition; a Lagrange
optimal control problem of a system governed by a 2m-order quasi-linear parabolic
equation with time periodic condition; an anti-periodic boundary value problem of a
quasi-linear hyperbolic equation with nonlinear motion.
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